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(57) Abstract: 

PURPOSE: To attain the increasing of the operating 
speed of a device by assembling a refresh operation into 
one fundamental cycle in conjunction with a normal 
operation and eliminating the overhead of a refresh cycle 
without enlarging the circuitry. 

CONSTITUTION: One fundamental operating cycle is 
formed by the normal operation performing writing and 
reading operations to a memory array 18 and the refresh 
operation. Then, a refresh signal indicating a refresh 
starting outputted in accordance with an external clock by 
a refresh signal generating circuit 24 and a count signal for 
a refreshing memory cell selection outputted in 
accordance with the external clock by a count signal 
generating circuit 25 are supplied to a row refresh count 
and buffer 23 and then the refresh of the array 18 is 
performed. Since a precharge is also performed in the 
same manner and the overhead of the refresh cycle can 
be eliminated with the same circuit constitution as that of 
an RAN in which the refresh is not necessary, the 
operating speed of the device is increased. 
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(57) [B«9] 

)Ufi9ltiSL2tis ^8B**&*ny^CLK*A*<**xy:7 
1/ V S^fi^R E X E ^^-TS 'J71/y v-^-iH 

V^f77 2 3 fc*7Ay71/v5/a*i»*M^ 
7720t, y7Uy>id^REX-E*#A61llf^ 

>«©:ry^*— ^4fr3:ry^*-^E»i 7fc*{§ 




tt^k U7i/y $/a»fEkT 1 ocDS*-b--< *;n&MftfiES 
ttk* 

1513 y ^ u ^^i«-^«£iiiiB3Epe>ai*$nfcai«By 7 
e ^^y-fe tit ^ -~K«avb:y b»*aiR 

lusBy ^^fl-^^lHl5&^e>ai^^tLfeB5sBy 7 
& d k £43® k "T « #*(MB«K«. 

- h T^^n^tt^ d * yjimmz titzm i av» 2 

[01*313 3 fflg3il«iM^tt. ^SI53b»6A***LS^D 

* «rf£tt fu 13 o * * <D5£ti cd 31 7 i? iz i & 2 *x 
SCt k f § 1 Xtt 2 13Si©*2S#l3tg^ 

[0 0 0 1] 

^icy7U^^^^^ST*^>^A7'^-t?^^Rlfg^^ 

^ ^ * £ gj t ^ 1 j -fe ; V £ fig X *> CD i w m f £ o 

[0 0 0 2] 

^vnr^-t^^^'j out. RAMt^o) 

[0 0 0 3] RAMKte^JbT. SJfflWMffittrtS* 
y 7 1/7 ^> a tS'M^feS^ t ^SR AM (D 
RAM) ks y^l/y^itf^Bft**? 1 -* y^SSRA 

[0004] is^, m^commt. nmmit&mfr. * 



^©ci;?fc#Jk b*r> 7-fD>f ^rsws^iitS 

(WT. MPUtl^) RAM? 

©SG^afbSiis-rsk. ^^ey-fe^coge^t-f^n^^ 

DRAMt43^T*«JKt±VJ:5 k-TSk. * 

*fc, SRAMTSE*«{b*ifi2«-Sk. flfifJR^kb 
TSGfifit©*eS->y=3>k^ »Hh7>^*TFT 

[0 0 0 5] ^^eyjL-y h^ffecDli^-^ hkl^t* 
«crD-fe^tttBT»igb?*S«t-5t. Ell lCD<fco£;* 
y-tr;i/^ 6 ocd h^>^^^N 111-N116^^ 
iS£SRAM£JSV>££k&%X_£>;h,3o b**U SR 
AM(A*^»As^<^SS^bt3aibTt^3&t^kV^■5ra^H 

[0 0 0 6] *ZT\ «iST-J4 4o©b7>^^*T-« 
J5£^n^4 b^>y7^ • y^tij-fe;i/* 
fflV^fcRAM*s»3B*iiTt^o 0 8fc: N CCDcfc^&R 
AMOfl|ja*St« CCD^^Ey-fe;i/(4. r^-t:;*P$*::i;i 
af©SRAMkRiai:ty h£§IB LM/BL^h7 

k©H©SFfiiB'&*ffll^S3l«©DRAMkltKU 7 

[0007] ^— ^©ftRftt^^ey-fe^i/rtgB©^ 

— Kt:f*BSbfe*SS«^ hSICS^Sfi 
^:^l>Tff^o b^b, Sl1tomh5>iSx4?(DV—i?m 
«*lfi«H©ffi-&BB»ir^^sy-^«aEl3«toT, ^ 
— ^^ftftrbTV^fcy — K^tW^tSo ^IT, 
ii«ODRAMk|SiaicSfl8Wfty 7l/^r>^^Mi: 

[0 0 0 8] El 1 Ot^^^tlfe U7>^^N101 

sv i csw^yt ji&mgaz tttzmfto bra 

Mtt, Sfc*HibKft7 — K»WL3&sir±3&$D h^>^* 
^^tSllfb^n. -b;i/«sktry hS^fik^nS'&btr 

y hi»BLCD«{ft*SKfb-rSo CCDm{iCD^{b*-tr>^ 
yvrT-JiMbtt^UJ-To b^bv ^^Ey-b^fcHBW* 
ti^c^-^(4, gg^tbbklilKiz^^nSo -CD*: 

[0 0 0 9] CiXtSU 4b7>^*SDRAM© 



(3) 



lfHfl¥7 - 1 9 2 4 6 1 



^[0 0 10] S&x ^^y-b^eoy^l/^S/ittC?— K 

[0011] 6b7>^7^T^^V-fe;i/S:S 
JK-r SiiWCSRAMfcifclfcU *«JK*iWF«7?* 

[0 0 12] 

[0 0 13] *»BBtt±ffi*«J3K*Ttt*n«:4iO 

7?* il^CDSRAMct t) &4>&^b^>t^*T-^y 

[0 0 14] 

*u fflia^^y-fe^^ofisa^JiH^uii/tfT^ 
* s/iCDH»*S"ry 7^7 j.fi-^***"rs y ? u 

b ^->i^^g^^y-fe;i/©jlRU:4fi>B«i:**> 

t«ft«*!»bM»siaBi:, wsay^i^ys/o. 

«^*flEEiH^6a**Jxfcf9§ay 

iu ib* ^ > b «^*seii2»* 6 &± * nfcffiffi* * > b 

fl«i:4#*.e>*u V7i/^r>at^^^^v-tr;^s 

gS2n£7- H»2kvtr v btttaww* V7i/ys/a 

**n&8iiay7uy^3.fi^*#*6n. y7w^ 

[0 0 15] 

Wffl] ^Dy^iAASftT y 7l/r>ai?M* 



ilWttff ii^C 1 ocDS*tM ^;i/(c$i^atf C 4:7? y 
7 1/^ya[:($9^-^-^^ b'#&< 
[0016] 

[0 0 17] $fc-j\ *WIS«K:J;S^*(tga««Btt. 

H 8 ica** £ -5 3ft 4 ^cONt^-v b ^ > ^ N 
121-N12 4T«JiE?iX3fcy j Ey-fe;i/*-#LTV^ 

So 

to o i 8] v-^tf^fcSJftstu h'u-r>ST/y- 

;i/b7>^*N123MN124h ^-b^lC 

*N1 2 3XVN1 2 4©HW>fcS«;**U b W 
bSgBL&Zf/B Lk:ffi»*ixfc-^ 
©Nf + *;i/b7>^*Nl 2 lMN 12 2 

[0 0 19] try b^BLM/BL^;Wl/^;i/i: 
Us 7— KJBWLSAfeitfSfc^CD^^y-fe^ai^ 
SftfcttJBfcfcO* Nm^h7>i?^N12ia 
VN 1 2 2 ^>tSe 

[0 0 2 0] MiU N^-^^;i/b^>^^^N 12 3© 
Kl/>f>tNft^l/b7>^^^Nl 2 4 coy— b# 
»K#*tfcy-KNH £M9 rij <D^-*?itm^ 
Nf-+*;i/h5>^7*N 1 2 VilNf 1 - 

t*;^7>^Ni2 s^y-b^g^ft&y — 
KNL Iclftl roj cD^-^^J^^nTV^h-r^o 
N5 L t*;i/b7>^*N124^>U NT"**;!/ 
h7>^^N123lit7tSo eyhgBLI^W 

7^N12 4fccfcft*ffii*RT-r*« 

[o o 2 i ] jwtic ^y-fe^tc^—^s^gau/t- 

<pfe«*air*7ffcKLfcWHItr4:H 

tfy bSHBL, /B Ls KTJV— b*NH Zfet^NL comte 

[0022]^, «*aA/«a-r*t:7 ? -**tt*a 

Ufc»& (BSBtr =0) tt, El 9 (a) fcg*S*l*«fc 

bssB Lcomffit^fe* t> prF^tvw i/^;i/*«i^u 

[0 0 2 3] »*aA/7f 6tt*tar*7f t:»SHjKWp 
BOTES U £©BSBtr #**«ftftBTJt 5*JB^ 
»dl±. i9 (b) tz^^n^ckoT-feSo ::t\ b 
7>5/***©y-^«St*Il , — KNH XteN 

L <DSF£S«*C, h7>^^N123MN124 
<Dl$fimEE£Vt tt*k, «*««rftBTI4Il /C 

• Vt fcteKSJU^. 

[0 0 2 4] 1B«^ — KNH y-^m8££ 



[0 0 2 5] R#a-r*TfcKLfcBSBfltr 
B$R8T*jB;t 19 (c) CDctdT-feSc ft 

aA/«Krja-tt)*>— KNH <DI/^*i<ttTU 

bS*B LM/BLOtfil:lii^<, 
tfu «Sa^3K«^R*:«i«WrHIT*fiAa^l^^SHTy7 

[ o o 2 6 ] *nmm\z. y7w*$/*iw**ft*{bu 

»S*CDT-ftb. *©«fi!E*Bll fcSVTo *^y-fe;i/*s 
v h y £*ttfcKB*ft&*^ y*;i/7W 1 8#!£t* 

lfCADtfA*^y77 1 5RV2 2 T-**l-eftif« 
[0 0 2 7] S&tf^^— ^#7^— 9j*v?t 2 6T- 

A7b'l/^ fl"^ CAD X'MfRZtltz **V*zMzz<Dt 

[0 0 2 8] ic, **jfi«y 

T-te&£9£?t;:y 7b^>^&?T % »j7i/^ 

^CD^-r AT-^— h£IH2 fc^-fo 

[0 0 2 9] *SMfi«|14H»3ffi©RAMT-»D. ^BB*> 

RAD, CAD^!)Mn, SffllBltREXE, N 
WL, RWL, R CNTVttllzmm\sT*tL*tlCDffl 

[0 0 3 0] Sfc, *^l»5ff!IT*l4*D2;»CLK©A% 

*>±# D ^ ^ •✓TiiWCDH^a b«a^ftfP*ff -5 7 - 

-^coStmM U7i/ * ^;i/k7 

[00 3 1] 9uy#CLK&iL?>TW&£. V7\sv 
[0 0 3 2] >D^CLKtf, 'J7l/y^OT*4 



e^REXE4iB^f-5o ^D^CLK<?5ir 

#+f-r — v;hm y 7 u yt/^iM 

[0 03 3] 'j7l/yS/agttftOTREXEtfD-r 
6tc^;L£>n3k, a«<Z>»#fc: 4 &E&7--v 

[0034] -Ss /w i/^;i/©y 7 uvi/^mmtm 

f REXE^D — y 7l/7^>a>!j^>^M^y772 
3\Z\l)£tlZ>b. V7l/^>a7-H«aiRl§RW 
LAVW V^MZ^ifT^c ZCD^olZ Its U71/7 
*>3-l6f¥Rfttty 7!/^J/i*f»#M^y77 2 3 

[0 0 3 5J"Sfe, ^Dy^CLKtt*C7> Hi-5»& 

;/t;:f5]j8U 'j7l/yS/a*f»*^7hl§RC 
NT^ffi^TSo ^©y 7 W>a*'>>*$'7 Ml^ 
RCNTIt y 7 V^2/3.«©l6^tiSiaYb-J-Sfc«), 

TfTt»iXSo >J7l/^5/i*»)>^2/7KlfRCNT 
3& s D-'J7I/«r>aA'»*M^772 3 

ixr. *«y 71/^$/^^*^^ y-fe;i/3&sgsgafixfc 

JSSRd-^ R W L ifi£M$ tiZ> o 
[0 0 3 6] ^N^i"<;i/©y7i/yS/iStt-fb<B 

^REXE^^nsi:, 3t7^Ay 7Uy$/j.*!>> 
*MMy7 7 2 0t«t9 y 7W S/A-r^&^y-te 
^^SJaStLfctTy h^BLOT/B L^a«**l-6o 
dcOctaiCx y 7lsvio**M 9;vmizit. XD — Vyu 

y 7by>i*sfTtons 0 

[0 0 3 7] S&rry^-^lHlJBi 7tts 7-v;nt 
4? ;i/ kettle: >j7i/f ^tf-r ^;i/fc:fevvt 
7"y^^—$;*fTd*cDT-*So y 7i/ys/ifittfti 

^REXE^A*^^ try hSUBL^W l/^I/lcr 
[0 0 3 8] ^D^^CLKMU^Si:, 7-v;u 

t^^;i/#p$s-T£o y 7ix^^^fi-^^[niK2 4^ 

?»ta^^n^ U7l/yJ/agttfci§REXEtfD»>l/ 
^HC^b-T^o D-ij7l/S>5/ail»#M^7 
T 2 3*6y 7 2/3.7- HiB»lRfi^RWL#m*' 
**1&<&S. d-^zj-^I 6*>>£{±. 7-v;i/7- 



BK2 4Xtf*£> hfi^«£[s]H2 5£A;*j£ft£o 



(5) 



«rM¥7- 1 9 2 4 6 1 



titty h»B LkJcffias^nfc^^U-fe^tWb 
[0 0 3 9] £©^160flT-BU ^D>>^CLKCDi:%T 
t: 47 n ^ * c L K <d&*>±& t> jc ^ s;t?§»6 ut t> i 

l^o Cl©^r&0^^ A 7*^ — bill 3 JC^-To &Uy& 
{bfi-^#fciWj2nT aIM ^^tfBBJ&rSo 

9~&XFnvV7 2 0T-;**y*^i««R£*U V7l/f 

EXE^d- u^;i/t«eSi:il«CDT^-b>t*ff^o * 
D y ^ C LKMt.WS 'J7U«; ->x.(Dti&><D 

iJ7l/y^*!)>*^7 bfl-^RCNTitiB^-r^o 

[0040] %3R®^*ttiatHSBtiu ^-v;nwk 
y 7 1/ y s/aWf kt* wnstts w ^;i/Tflic 

AMi:Bl«l3 'J7l/y ^ACDfflftSgimktfS: < . 
U7l/!f bn — ^«CDftflPfl9*lHlH^-=y b# 

[0 0 4 1] 2£t::, SRAM<fc&*a>&^>^>^;< 

v>fctf>* il^coDRAMi:J:bgtb 

[0 0 4 2] *fc. **«i«!It:J;5**«:|B««H*^ 

^EUjl- y b kLTf&lpL-y b i: lo©^-y^l3ig« 

[0 0 4 3] *:*^6^JiI^5l^T , 7-F^WL^|g 

^a**>*M^y77 2 3fr&U*3ft*:y 
i/aD-r^-yif RRD0-RRD2 B - 1 51 

Si&^^ic^i>e>nsn-7 :r 3-^i 6^?>ffi*^n^ 

y-7;i/D-T3-^ifNRD0~NRD2 D - 1 i: 
*iJ71/y j-iSttlbfi^R E X E IC/fe bTIR UT tB 

[0 0 4 4] "U7l/yS/j.iSttfbfi-5REXE#AND 
y-bAN2SVAN4<DA*M?£A;fc$*U -f 



R E XE^AND^- bAN 1 fiVAN 3 <DA*>agmc 
AA^fWo y ^VyS/aiM^l/firfcli. V7V^r> 
iSttfbfB^REXE^W U7l-r> 
^.D— 5rzr — ^{g-^RRD 0-RRD2" - 1 #AND 
y-bAN2, AN 4 , •«*&»«WfcttJ;tjSftS. ifc 

D0-NRD2"-l^AND^-bANl, AN 3 , 

[0 0 4 5] £tz. Z©7-K*MMMgtttdU 9-K» 
3bHr^3>§tcig»£nsai^c^£n£o ^3 
T% ANDV- bAN 1 5S^AN2 5\Zit, V y Is y 
^atgffiftfB-tR E X E fcjt V 7 U y 2/ ^-fe ^ 3 > 
T3-^it R S D 0 - R S D 2 s -1#A*S.*U AN 
D^- bAN 1 6MAN 2 6 lC«±y 7 S/aSttfb 
«-*JR E X E k y ^ */ 3 V^^-^fl-^N S D 
0-NSD 2 s -lh^^nSo U7UyS/iRpl3tt 
U 7 1/yS/a-b^^a >^Z3— yfl^RSD 0-R SD 
2* -l#SlRWfc&;&Stu AND^- b AN 1 2 N A 
N14, AN 2 2, AN 2 4 G>— ^©Al&^tCA** 
tlS. CI ©AND 47*— b AN 1 2 N AN14, AN 2 
2. AN 2 4©fb*©A*i« : FlCtt±ifiUfcy 7 1/^2/ 
aD-r^-yf^RRD 0-RRD2" - 1 

RSD 0-R SD 2* -lfcJ: DjaRaFtlfc-fe^^a 
7— H«WLfc©^ iJ^U^^^D-^n-^fl-^R 
RDO-RRD 2" - 1*4B;*J**U i£f&£;h,£o V — 

D0^NSD2 u l(: ( J; *) MiR£ tilt-te & v >3>©9- 
b'^WLi:, ;-7jl/n-f3-y§^NRD 0— NR 
D 2 B — 1 ft&jjZn&o 

[0 0 4 6] 7«-b*«WL^-bd7 2/3>S^SiJ$JxT 

^ifSttfbls^REXEfclliBUT. V7l/7yaD-T 
^ff-^RRD 0 — RRD 2° - 1 i:7-v;i/D-f 
□ -^ItNRDO-NRD 2 B - 101^*1^— 7^3^ 
AND4f-b AN3 1-AN3 4iZct 7- 
F8WL 0-WL 2 D - 1 IZtH^^tLSo 

[0047] me\zm^titLV-^^mm^m\t. y- 
y 7 1/ iy a fittftM r e x e t^r t u 7 1/ 

^r>aD-r3-^ifRRD0-RRD2» - 1 
-Y;i/D-fn-y«tNRD 0-NRD 2 n - 1 CDV> 
r*l3^— **-fe47^3 — HJBSWL 0 0-SWLm 
0l:HJ*«o in?>v n-^^-yfl^R 
RD 0 h7-v;i/D-r3-^l-tNRD OcD^t&I^"^ 
tL^P-^^ORy- b OR 1 \ZX£j$tlZ>t, Z<Dm^ 
^a*^ntANDy-bAN4 lcD-T^CDA^ffi^tC 



fl^R SD 0 h y ^ y 3 >r3-yfi^N S D 

sfc£©fi^*siB*S*u AND^- b an 4 l ©fit* 

3 >f N S D 0 1 i DlRSix&a^ AN 

D^- h 4 1 ^^>U 7 W*>aD— t^ — y(|fRRD 
0 hy'-x'^O-^^-yfi^NRD OcDC^-TtL^-^ 

[0 0 4 8] H4-H6t^-K»B»E1B©« 

i£0*J£^Lfc#, h«B»EIISfc:-p^T*RI»3ftfl|. 

[0 0 4 9] *j£SS«lC*»SD — y 

7 2 0©«JER«*H 7 tip-To dOEBIifS 
7 b l/y^^Mi:^ot^|)o 

[0 0 5 0] *«4»3 K D7'Jy77Dy7D 
-rn-yifRRD0-RRS2 B -14^U l§ltt 

D 4— D 6M^777B4-B 6 lz J: t> y 7 1/!y % >a 
-fe^sV^ — RSD0-RSD 2 1 -l*£js£ 

[0 0 5 1] V-fe^bfifRESETtfr-^«4S3 

^RicX^^tlTW^b^tlSo ^-*#**fg3 IS 

rij Or-##lSSOD7V^77Dy7DlM 
D4©^-^5g^DtcA^?^tvSo d©«f^T-(4. #D 
7 y y 77 D77D2-D3 SVD 5-D6 ©tHAWi? 
QJ41S31 TOj l^;HC&£o 

[0 0 5 2] y71/^*>aA'>^5/7M*RCNT 
#D7'J y77D5»7D 1— D 6 CD^ D y ^SJB^-fcA* 
2*0,5 D7»J ^77D^7D 12&TfD4(Das*«l!-? 

< e SD 7 V y 77 D y 7D 1 -D 6 Q t 

14, 7 7 B 1 - B 6 OAA^tfSKSftTl^, 

a<D^yyrB l — B 6 ©sj»a»?«c y 7 u y 

REXE#A;*j£*l5i:. ■ftLfJlD7yy77Dy7 
D 1-D e^ft^A^nfe^-^SltBUTy 
aD-r3-yilfRRD 0-RRD2 B -l^ s V7b 
yS/a-fei^S/g^-yitRSDO-RSDZ 1 -! 
tffflASftSo fit, Mai r i j <DT-*&&±i$ti 

So 

[0 0 5 3] ±iEbfc*JEffi|{*-flf5T-fe!?s *££fE£E 
B<4. *«fi«Tl4H7 K*$ft*J:3fc«J««fli;tT^ 



y 7i/y^a^s^^ y-b;i/#aj«snfc»7-K»» 

tft^ n»*»K-T5ti©T-fenK 

[0 0 5 4] 

-^-mF^<, ii»CDSRAMi:l§|«tcy7l/ry 

^a©fii«4gw-r* y7i/-^>jLit[5iB^7h* 

[11] **W©-WK«^J:S*»#IB*«B©«J« 

*Sbfc7oy d^Blo 

[13] **W©ft©^«t«tS***IB«*«fc:* 

ttS*fi*©«Hfc*S*Lfc*-f A^* — ho 

59- K«E»[H]H©«J5E*^Ufcll]Hiao 
[15] 0-7- Kttffi»l]B©ffe©«Js!E*^bfciaH 

Ho 

EBlo 

[0 7] B9 - K«B»@H©D-y 7 1/ yS/a 

*Slf^^7 7Xli*7A'J 7 1/y5/a*H?>*M^ 

[18] **P^©--^JfifiWtJ:S*#f*:ffi«««fc:*5» 
Sl^^y -te>i/©«fiS*S LfciBBo 
[19] Hy^y-fe^i/t^— ^*«ga^ip6SE^tB 

— H ©tffi©^fb i:CDH«*3S LfcttWHo 
[11 0] ^©DRAMO^^y-ir^OHfiSi^bfe 
HBBL 

[11 1] «£3fe©SRAM©p<^Ey-fe;i/©«jEK*3pLfc 

0SSIo 

1 5 D — 7 h* M^77 

1 6 n-^zi-y 

17 7'Jf + -y[3H 

1 8 ^ty-b;V71/-f 

19 ^^ii^[H]BSU t -b>^7>7 

2 0 *7A'J 7Uy$/x-ti$>j?]iZfJ*y'7 7' 
2 1 ^^A^ZF-y 

2 2 *7A7Hl/7My77 

2 3 D-'j71/7ya^^>^M^777 

2 4 y:7U**>jL(i^#fcgfe[a]g8 
2 5 *t>>b«^*aie]B 
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